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Title of invention: Pictorial image operation and a system for use in a cartoon film 
Abstract : 

PURPOSE: One zone establishes model having state space including plural 
zone having three apex, pictorial image example and apex in state 
space are connected, it is assumed that graphical images can be operated 
in a flexible aspect by setting sequence condition including lot of 
the interpolation weight which zone connected with pictorial image 
example corresponding to appointed one in access. 

CONSTITUTION: Input signal from the end user that is the entity which 
is different from an authoring system based on pictorial image example 
and an author is replied to, it is from a base graphic engine operating 
displayed pictorial image. Pictorial image 2A can be described by means 
of a pair of diagram parameter, and parameter changes become pictorial 
image or pictorial image of the cause, control points are moved properly, 
and two pictorial image B to 2 D is made. Each of a different pose 
of diagram 2A or more 2D composes pictorial image example establishing 
the first level of restraint condition in a graphic system. 
( Machine Translation ) 



<1fi)H*Bttft/? CP) 02) & ^ & & $g (A) (ll)*flFffiB&*#*J 

^2001-506775 
(P2001-506775A) 
(43)&g B ¥f&\3¥ 5 fl22 B (2001. 5. 22) 

(BDIntCl. 7 WWB* FI f-V3-V*<##) 

G 0 6 T 13/00 G 0 6 F 15/62 3 4 0 D 



(21)ffl«#^ 


&B 3 P10- 507969 


(71)ffl®A 




(86) (22)mMH 


9 ¥ 7 3 28 B (1997. 7. 28) 




y 


(85)«wta:SdiB 


¥j£11<P 2 3 8 8(1999.2.8) 




7;*«J#^ftS94304 *U7*;U-TiW. 


(86)nem0#^ 


PCT/US9 7/12920 




/IPT^K <*—S> C — K 1801 




WO9 8/0 6 06 9 


(72)5S8Nf 




(87)SB4iWB 


¥j£10*p 2 3 12B (1998. 2. 12) 




7*U#£*S94087 AUv'^^TiW 


(31)«5fctfcfe»#^ 


0 8/6 9 3. 0 2 8 




ij-n-f '.m?— JV ^x-f 719 


(32)«ftB 


¥*8*P8/3 6 0 0996.8.6) 


(72)S§W# 


Yir)V^, 7)k-X, ?>K-;P 


(33)«5fe»*®H 


#B (US) 




7*U#£*ffl94306 *'J7^;U-7iHl 








/iPT^h, vx'jy> i~ 








>A*— 333, 410 






(74) ASIA 













(54) B«»flM3«fcTJt7~*-: ^3>«ft)!>ffl^fA 



(57) [gift] 

fcH» 5 21 £ \Z * D 7— ;* - 3 > &f^«r^ S 




FIG. F7G. 20 F7G. 2C FIG. 2D 



(2) ^2001-50677 5 

[#f*ff #©$SB] 

^ 7 -< y ? iH fit £ Ji§ f|n ££#>©#& . 

3. iff SB IS fti #1 © # * tfzl&fc Hi it # ^ i §e * © # & « 

4. iiu la ^ t-* ;b # « ifc © # ^ ^* ;i/ £-£fr^-&^-r;i/T-;fc y , iti^fil^tf 

IlltSIkSl^tJ, 1 iB*c©#&o 

5. V/->K33V^, »S«J»j^e)g!l©««llCJit?IStCli«©fe«)©Sfli7U 

•g>, ff*3i5fa **©#&., 

7. tuiag'jiH©^m«^s vwciifc * , 6 mmornm. 

8. ^i y->tH2 y->i:0r4t">'5:< t% 2 si i 
v-yizisttz> 2o©iHj&»cwii-*-*sEifcfli©fi#»2 > ic as » zm&izm 

- >fc*stf zm&iztt-r 2>m.mM*mm-r & r tiz j: »j , «r is s/ - * > x ic & » 



(3) $3^2 001-506775 

it. 

10. Wimmmmzmmffimmiz iotasts. 9 §B«©;efis. 

11. MSBi/-^>xw©2o<Dai^-r^^®^iis^-r€> s /->w^#«-r«>^ 

> h^\#«li-^X^T-$>oTtfrlB^l^a^-Y> htf 2lfl*^> b tit. 
tie>{cg8^^S®«t©Hi;M*^WS*ifeM*-^*)-ti:S:*l/T^SXgi:, 

SttfB^2Mft>K>r>h^e>P^1-S^->P , 3CDl|2^ffi^#i&^SX@hlC s i: 
o T , f 1 ti^tf2«lAfflgf^4i;5, St*3l9 SB 

12. IB m (D ffi.fi iz MM-? $> 'P & < l i<Dnyyj U - i/ a > 9 * - 

13. ftSi'-'!r>^©)t8tS/'«5^-*f SS2Sf Sllfc, StJlBi/-^> 

tu ib m m afi * 9 * - # n © ^ it tc - -r & «fc e> , ttfiB^ffitc^^-rsH^sr^w 
i/ >r 1- silt & je tc & , w # « i 2 aa * © # as . 

14. tftlB^E T^l/tf 2 o (O^ffi^ra & |(flEH«l«*«l5iB 2 o©««sianc 
■?■ ft * ft *f -T £ m & © *f SB 31 L T »J , 

HyfB^^^^©#^tCfev>T^^5:SS^-rsx@t, 

S5fB2oCO^ffiSiaiCj3^S^^lC*ffSfflra**CO^axaT*&S*IK«* 
Sr^ftl-SdfctCjcyiH^&ft^-rSXgi:, 



(4) ^200 1-50 6 7 7 5 

mm? a xmizftmir zm&z? j is j ? zjinzmiz&ts. 1 be 
sz:i:{cj:y, tuiB^^sracD e> *> <d i o tc*r-r zwn t, iocd^ii 

it«*8Jt"rsri:tcj:yflS<Z)«ffl[Siaifc»-tS«JBS:K3£-tS. 1 4 gB« 

- A (D ^ 3S 2: 1$ £ij -f •£> . ^ - > F*I tf> — © jg y & © © >p & < £ & 1 offli-yi/'l: 

i7. y - > tc k m -t z> x * v m. m m *» e. v - > &c *r -r § ^ $ ^ ? ^ ^ ^ ^ _ ;l/ 

K £ ItHI" 3 Xig 

igi^«g^e>H2^®^©ji#tc^-r^Ms&a^ffi?:it^-r-sx@^, 

X3§ £ . 

^££3gtc«x.£. ft^gil 6fB*£tf>#&o 

is. Mssa^Mi^e^M^xtcss, 1 7 bb*©*s*. 

19. - > © x v v ± <d m s& m m # m ib x v v \z m -t & x v v m m m ic - gt 

•^S«t^tct{fgS'<^h;b7-f-;i/KS:3S«>*, ft* Si 7 IS *o tf) # & „ 

20. IS SB * * h ;U 7 >f - )V K # i|IK ^ Tf » S > ft # * 1 9 SB m <D 15 & . 

21. vh'J-vnct *Jt5IBJK»*^fflS«-*-rs» ft 2 1 iB«g©^j£ 0 

22. MSBx v i?mmm&m.MffiT-3bz>, mmm 2 1 mmomm. 
nr. 

mmm lm&tfj y hfrbffimmm?zv-y<Dmmmftiz$>2>m2m&#j 

y h (*uSB^i@e3i<-f>hi:^2Mft^-f>Ni:«, zti^tcMig-rsiii^© 



(5) ^2 00 1-50 6 7 7 5 

oT, £ 1 2 :Rtt^©»:&#£ 15 *, » # 31 1 7I2^©^So 

m&Mmma o t>e>'p& < 1 -3#e>rts. 5 * & « 1 7 sa«©7j?5£o 

25. & £ €f;K9'>i& < 1 ^ * ~ 9 #«i© ^f*ffl 3 > 7 ^ ¥ 

nl/-S/3>^ra(Cffi*ii*tlS<fce)lC, & < £ * 2 o CD BB 54 1" S ^ 7-* A- # £ 
3 *l S , »#3S5*fettl 7 SB « © # & o 

i: , bo SB ^ -r ;i/ © -i> "6 © 1 o{c£^Tiifjia^-^>*» : IKfi£38£^£X5gi:, 

H^^|g*i-^=fce>{CBfjfB ; E7 i ^©0t>©ffi© ; E7-*^©^ ; E^ 7 '< , ^^* : ^ ffi ^ 

raiCii«fa^-^>*©^ffi£^M1~£X^££3!iC#iK ft # 3C 1 iB« © # & ° 

27. # * #-e ti^n© s/ - ^ > * 9 u >v ^aift #>> s 

tc S(j IB 9 U y yiiffl 1 o & bu SB =E -r © -5 *> © ^ i* ti © ^ M £ W K. & ffl f -5 
XlS^t/, ff#9|2 6 IB <£©*&<> 

28. Jg Kl 4$ ;i/ 7 ^^7?fe-S>=I>'7-i , dra.l/-i/3>^K5:^t--S^I5[© 

tfjiSgftilg!:. ttffB ; E7 : ;i/©ot.©lotcj3^T^ffiS:l8*^^>n;^^ 

3!l8llcKffa^»&ja«t-6xei:S:3SK:-*fe, ft # 9U f B * © # & o 

29. #4tf-fn-fn®3>7-f a. U-i/a y *-£ti&m.<D * U f^**?* 
ir-Sgft, jglcfuSB^T-'^^eit^v^JifrcDn;/?^ U - i/ a > £ IS8 fc 
iff|B?yy7*^5?#-©^1 I ^fr£^fflt"£I^S:l3-tK » # £ 2 8 IB * © 

91 1 §B*c©# 8s. 
31. ^iiOA-^^-^iH^M&^^'tSXgi:, 



(6) 1^200 1-50 677 5 

H'HHcB8* , t*^'&< *» 1 ^ © =i > 7 ^ ^ ^ l/- is a y *9 * ~ * & &&& 

> 

t&ftgM^fsfe«>©:£?£. 

33. wis > ©'J>& < £ * i ^>#4>fc < fc % 2 ft*-t 6, »#&3 

2 IB 4fi © * & . 

34. I2ttI^^St5IiA^ 

|&8B#JK©3Eft fc«fK«» "TffifcJS^© n > 7 * *il/-!/s>/<9^-*«) 
SE ft i: © W « ft HHI "T * "V =» 'J v f ^feftStSIIfc, 

ttJKSEft ft&^-r s «fc e> icstfsasi# i:Aots«)f> n*«r»^5 * - * ^ft k 

tt8a**SEftSEft ttfflBIR l «»*fl:K:*ll"t«xefc ftfll^fc, ff**3 l 
gB * © * & = 

«**ttt«HB!/->fcBB*bTV%<&) ftl5§af& 1 &fmtt £ Hi £ 



(7) ^200 1-50677 5 

ii**3 i ga © # & , 

tfz<Dm& <d mm ? & 2 ^ (D *J - y <D & * iz L & b ft £ ffl M <D Z % ~t 

6 , ft # * 3 7fB«c©*?£o 
39. «fWg!I«©3E*lt*<2vxfca<fc S, f*«3 8fBffflSffi„ 
40> ui ! _ ^ £ gg 2 y - y £ <d m X' 'j> & < £ *> 2 o © IS if ft ffl $ *i . Hi 
>ic 33 V a 2 o CDK^tc BB»-T S IMfflitfl 2 »/- y \z 33 »51I ACR 
lc4$L<fcScii:##tf>e>*iS» ft**3 9 IB M. <r> # & . 

41 . x y s; ^ gui # v - y tc 33 w s © # *f tc n& ^ s , m * * 3 6 12 « © 

42. 2o®v'->©H-eii>fc<fc : feio©:ii&©*r##m3*b, '©ftffl2*t 

grj <@ © x v v as * ffi & ^ -t £ , it # * 4 1 la * od # & . 

43. Miaa!iffl©x v ^3E«iii*<2vwcjia:s, 4 2 sa«c©^iSc 

44. mi "J - > £ W> 2 »/ - y £ <D IH V *i> & < £ * 2 O © H (D M # ft ffl $ *l . 

mi - > 33 w s 2 o © n a co m k m m -t s x y v m m m <d m tt m 2 v - > tc 

# £ 4 3 f 3 « <Z> # & . 

45. t&M**fc*»»rassfc J: otftje**. It ** 3 6 ia«©#& 0 

46. fffiB«lttffl^J:tf£2:|K»tf|»«*SV'->l*K:#fc*S*^ 

& 5 y- > IC 33 W S$ 1 IKJ&fr e> Bl^-t & V- > IC J: o Tftffl £ tlSlulE V - 

Bfj8amis*^^>b^^t«iBP^-r^> s -/->cottiiB^#icfesH2sa^-r 

>h (tit IB IB l > S 4:« 2 Ift/K^ > h t tt, i *i 6. tc HB & + ^> If I8( M 



(8) #^200 1-5067 75 

o T , f$ 1 ftMfr 2 Wife's <DM&tf£.V 5, Iff » £ 3 6gB^O*i£o 

47. ;^^-*ftanfe*»«)i«ws«4t*ist. 

'j> & < i o©!/->* { ^«t< t =fe 3 9®a^stt5, n * & * s « t£ 

xn t * ffi z- f=. . 9 ^ v 4 v 9 wmzmft-f & 0 

48. ttfia s/ 7 h 

49. 3£*«#V'->K:fcttS#lIj&tCMLT^S, M # « 4 7 §B * © * & . 

->»ci3W*]I^ic*f-rs3E*ffiS:»lffl-rs3i:Jcj:y, su IB > - ^ y 7s IZ 
*l««Hc*r , rS3S«©3E«fllS:»S't6Xgi:, 

tulB^mffi. t&3B3& l ^^©ffife J; t/ttrfiBtg 2 6> ^ £> H & f 1 3? 



(9) ^2001-506775 
a&8E2/->r>X©:KJR«:«j£'r&* ft #S 5 0 IB «&©#*£ o 

^^U>fr*XSi:S:5SK:-^tf, ff**5 1 SB i£ © # ?£ . 

53. mmmmm tc j; o x^^-r s , 5 0 ia*©#?£o 

it?. 

SulBll 2 SSd<>f > bfr ?> US * V-> 1*1© |2ttiAiit5IgH &c J; 
55. X >v y IZ 33 » £ H,£©#*f (C L T V\ 5 , ft 4 7 IB 



I 

(10) ^$200 1-50 6 7 7 5 

57. »tt*#«#e*«»±K:fcs, w &m 5 6 mmoi5-m. 

j: e> iz. mm^ * s ^ y j - jv k & jg * & , 5 6 k«©*«s. 

.59. Iui2^^ S;b.7 -c K#tt«&t?&s. 5 8 mm ; .•, 

60. v h u y # * (cj: mmm®m$-m& ttir-r if 5 9 m'mb.%&. 

61. tuisx v zp&mmtfmttmx*$>2>, 6 o fa«<z)#& 0 

62. tfriBi/-^>xp*g(D 2o©^i^t-£^ffi#is&st-£y->ftic 
itr, 

l(f8BlBl»SsK>f>h^e>ltrlBI»»^&^->©ltf8Elft#K*)S«2«asK>f 

mmm 2 mm > h *» s y- > won 2 ^gAiitsii ^ ic 

oT, S 1 ^i*?>^ 2 ^lAffll^^ft US, 6 0 |H*CD^^o 

63. ;<7^-^ ffcS ftfc W4fcflfl©lfflKB§«-t S«#a3 J: 2 VWC ffi T* £ -S ■ 

mostfiaifflo-9-y-fe <y h zmmzsfr. v htfmm&ftn 

± x co m & «fc l J '> ft ^ m at & ^ * , -9- -fe v b (D ± x ifi tu ia m (C £ » Z> ± X CO 
15 « S: •£ *r f 1 - 

sin, m« © m * rj w s n iia * ^ t> * *^ e> « s « ra s n fe m« * » * * & 

64. i&fE-r- *«Jt*«. 2vwc*tisi"c g & h it co m t a -9- :/ -t: ? h icisits a 



(11) #3*200 1-50 6 7 7 5 

67. Btrie a »3E&ft#»raftfticftJB s *is - ji/satttft, tsMRfej: • 

68. ma , t**»S*Sft't*fe«>®Wfi*«* t « «£3*i&B«©fc«>©3> 

lt#«6 4fH«c©S/X^A 0 

69. ft|B3>7 * *a I/- J/ S - *#Hft©«ft©ffiftT?**. »# 

70. afflBa>7-f¥al/-2/a>/ , «9>i-** { W*Kiei**fi"e**. ft * 9 

6 8fEi©i/^fA. 

71. »«!«»«:«£■**£«>©#«#* ttK#»©*fl: fct&Ka > 7 J * =l V 
-j/g>;<5^-f®3Efti:c!)l««&»ait5^3^vh'J <y * * & * , ft * 

9 6 8 Ei©>>Xf A. 

72. !/ - > W © « ft # * *l * *l © W -J* »C BB it -T 5 VtWk ft tC «fc o T gg X $ tl €> V 

ft # 9 6 3|H«©2/^r-A. 

74. ffj|B3>:7^:^rLl/-:>3:y/^*-##H^©#^©&fiT*&-S>, 

97 3 13i©i/^fA. 

75. Buge3>'7'f=¥j-b'-t/3>>'N 0 5^-^^iffl^^^WSfe"^S>^^ ft # 9 

7 3fBifflJ/^fA. 

76. ^9ji-*ftanfeftft«cD«iicBfft"r6««ej:of2v\icftiaiT**ft 

ftWftffiiH©-*^'*? h £S©Stit h tfftflBffil*© 



(12) ^200 1-506775 

±X (Dmm. <k l J *j'pt£^Wm*:'£ * y 12 v h©£T#iySBiiflfC;}3tt3±T© 

5 *f R3 T* £ & Hi & © ta IB -9- 7 -fe v b © o t> © 1 o (C £ £ W © M o' W 
S*ifc*B*-&*>-ti:**e>JER6lif« i S: , ? i -f ^^V^ftilfit. 

t 4 \/ 4 is totcM&aa y 7 j a. i> - */ 3 y rt? & 

y -t <y h © e» ^ © i o ^ v s -t s it t , 

77. firffin > 7 W dfa. I/- a >A5 * - 9 © *S« © tt« T? * * , »* 

^7 6 ib « © i> x -x- a 0 

78. KflB3>7-f^iU-S/a>A9^-*A( { H«ICfcJ , tSfe"Zf»S, ft # m 

79. y97-fy*BiflfcS:»£b, mft-? &t-&>(D ^"rJV ny\d=L- 
tt«©,*5;*-*ffc;*nfeWtt«:»»!lt-S««©*l©afli:, 

2 n tc *§ m "C z & «fc o fg «> <b n m » & tf !/ - > ^ © «o ib m & © ^* ;i> - 7" 
frtt *nmir zmmom 2. e>M.h*ffi%-* 'p & < 1 ^> © v - > # *p & < 

# ^ & < i: =fe 1 r3©ffi©i/->tc%-^**i6^«i< 1 o©Mflfc«:-&fc7 r -* 

so. mm^j- yizmm-t z smgzmmzmtm-? zmm&m 3 ®*a& jnc^tj, 

l#S7 9|E«c©7-*-^«it» 

81. Iff IB a l&g&figtfffifB - > iz £ » S f@ * ©!i& t * 4i ^ *i BS * £ , ft 

# « 8 oajIS©-?-**^. 



(13) ^2001-50677 5 

R, mm&mts & 'p& < t % i o &-g-tr, si 8 o sb*©-?- # 

84. A5jl-*ftanfcli6»4t411i:, 

i: =b l o co 3 > 7 ¥ =l u - 1/ a >a°5* -*#®&M^£lcM&St8 

WWi(DM(D ^ y 7 4 * * ^ - 3 y 5 * - $ tf^? Z £ & > S^t: 

85. /*9;*-*ffc34xfc««©Wfc#!l«:$fi£'**:i:gfc, 

'J> * < tti 1 -d(D^J - y tf'Pte < h% 3 oCHj&Sr^-tS, sff SB H 00 lc ^ ti 

^* ti *r $ ■* -2. > n jh. & * -r s « » © v - > ^ e> j& s #c m «e rig & ^ & * -r ;u & & 1 
n > fc° a - # (C ia m "t •& x @ t , 
# w as * ttr la y - y © m s © v - > ic m ft ■* § h ft #i tc ti *i n it 1" § — *a 

tusa^i 3>bra.-*^e>siraLfc^2 n y \z a. - * \z m 82 2/ - v y x <Dwm 
tmm-t sunt. 

StilBm23>tf3.-^tCiB«3nTV^S^-r;vW©ltffB^SS©#^lc*fft-rs 
■ «£3i&7 s -f:*:/l''r'*"SXilIfc«:«li*.fe, V =y 7 J v V W & * it PS m ft t § 
£ tf> <D ft & . 

86. Iff SB $ 2 n > tf n - # lc SB tt 2 tl =E •x )l iz m it "t Z> H # 09 # , % 1 n > 

flBlSS*lfc^^;i'Kl»***Mfc0BfcH&"e*'&» W # ^ 8 5 SB *c © 



(14) #^200 1-50 6 77 5 

87. ffi fB m 2 3 y fc? a. - # \Z IB 'IS $ *l fc r )\s fC M 2> M & ffl tfi . H 1 3 > 
i^3.-*JC|B«S*ifc*f : ^fcBBiSfSH««i:*«:6, » # £ 8 5 IS U£ <Z> # & 

o 

88. mmn? * - * itzftt~wmmi$*7 )\>o>^nQm*ixL . &wmm&ft 

a»BHcfittS»Si/--!r>xffl«»S:?64t5liJ:, Iff K i£ # tf> v «y fc & o 
TBalBflfi©^^;utc^-rsMflB^^^^(CtfjfBi/->!r>X(Z)^ffi$:jiiffl^-SXS 
&3Slc-£fc, If 1 IB*<7>#&o 



(15) 4$S20 0 1-50 6 7 7 5 

mmwifc& - * - 3 y t- &> o> y i± 

, 7=> 7 4 v V W m it & £ iz n > tr =l - # n. - -9-* - © # < ifi mSk? S % i: & o 
^ £ # X tc l J , B!I <d m £ u r tr s; * x y V M y y - a > & ffi «b fe 'J , - n - 

itl*T?lflftS:i*f^-r*JCtt-jR»C3>tra-4t ^77^ y * Id A* »J © ft Sft 

yn7 , D^7ASfJffl-ei«*', i*ie>^ , ny5Attlif«tS:*SK:iSf^'tSlc 

r. * - 2/ a > & fl: j& f § {c \% & 0 iZ m L T v\ £ =b CD T* {* & ^ o 7c „ M it & Z> $ 
^7 , ©£<ftf$lxt^5 7'5 7^ >y 7 7°D 7'7A«> ^ -f > h :/ D ^ A £ L 
T^l^riT^-g>„ Iffl^'f 7 , (!)7'nl f 7itli, 7*57-f <v 7B«t±^>v N V >v 

7"ci^<. ss-g-ftui, n«tw©«-e^ ■fe^/tt»ffltc«fc oT««>e>*iTi3 y , 

rn?i7'ny7A0^ffl l otcj; ') 1® Si^ff t S i: li, &%)(DWm. & ft tit? 

z>(Dizm j PLt~mjj$:y)vizmm-?z>z.iift<, & & x =l - & & m<D ^ =l - izm 

, ^i^Wn.-^-©^^^^tl77$:M^.S ; foc7)-efe-g>it7!)^^{cafl?T-$J:e) 



(16) #$20 0 1 -5 0 6 7 7 5 

y?7^ y v m m & m ^ t=. # m & § $> iz -r * & * tc & , #<©^D<7*^A&fi 

5fe5^7"ffl7"n^7AtlT, *7*i?i^ h Jl [&J 5 T7 f y 9 7*? U V <9 Jx 

□ y 5 a # #Mf <b *v & „ ^tifb^ay^AT'ii^'j^^-c-y. #n a. a » . eg 

SJ:tfX7'7^>SfiMtSiti:J:'J^7 7^ '^BiSff^l, n. - if 

o«±©ffii^i4<-f> s & * -t & . ^Jxiii*©tt:mttMa^{c&s2o<Df!i^i^^ 

IE -T « © jc , «fc*J/J>av^j|fl©4f«lcj:oTf^m'tsri:* ? TffgS. L *» O # 

6 e> T* fe -5 # , 4$tClIH* tctt, rL - if - « # ^ U ^ ^ ^ - 

7 & S'J * lc f& S Vk tb L * W ti « * <Z) T* , If *ti « Jg "T 6 (C «: £ £ & y © 

* © # na # si -e * ■& . 3 ©m*> rn^7"n^7Attr->-i>3>ffl<MS 

S'J © # -i 4 v V 7.~fu 7*7Ati 1 o©BfllES:^J5-rs©tC^ll^# 

o , 294-f- fc (4 m M 3k # S -5 < if^yj *j V is 7, t- A © - 05 jtf B8 s n T ^ s . 
#T* S * . «>ttfBf*rt©jJ«y «©»*<» tCfii»©»jBjK>f> h£lft 

fey, 2 *© Kis £¥fT»cjetf> s ~ i: #t* ^ £ = ^fpt© e> t. © i o £^n> 

*Sl»KftJlC*#K:J:oT£«>&*i&«t«S:i«f**SJ:3, ft&75-©gff!i?r:-73© 
MKB»WK:(i£;bitS. 3 © * , H«rt©«*©*/»M«:»«s-r*©K::a. 
- if - © <B!I IZ It fe * y # n # ^ £ < s o L L # <b i - if - , St>'± 
(*tlt(Dilt'ttfe<, <H'*©««S3RtC«ty^aiS: , t<5. JglCfr^SS/X^ 
AT^JfflT?gS»3ft*#©*>f^tt3>fcr=i-*S:fflv^fe*«»*:«th^«pjeil^ 
© T - * - 2/ a > IZ « $> * y il L T ft n . ^ot, *A^i/7fAlit£ 



(17) #^200 1-50 67 7 5 

a y <d m & , ¥ ^» » & a. - if - # & m f & \z it m ffl rt» *» 'J as 5 o 

f =7? 4 y ? :> X A # gUC Iff! #8 3 *l T <^ £ o id^6yD^7i©««li:LTfi 

A 5: -5 ^ * t- A {C J: o T fEJ&f S © IC&H&B^ISIfci&ifcti & ^, A' V n > © 
¥i£W:i-1f-fcli~©7^n-^tt£#fc»LTv*S£:tt^;*.«:v*. 

&S*-f:7©Wf3f£&#fc:3ftJ< y ? X -7- A t£ i£ jl «> £ *U ffl L T 

e,S/*^A(i-|RlcWi&©*SBIJgK:W£l/fcv^ A'y3>ffl¥^«^-f-ffl 

* m #fff 5,416,899-^- ic ft, iS7 - * - 2/ s 

>2/->T>*&3?£-r3J:e> K # g!] fC flt ft 3 tl k %/ X t- A # ^ 5 *i T ^ S . Z 
© X ^ A T « - & 7t tf ^ - © ffi # # g£ ^- _ # £ ^ £ L , Z©#1R-r-**»e> 

V )V * # - ? *j hWffi8ilZ£-o-tffl1&WmZ:ft$iT°g2>. ffl * (D zf V 5 -r ■< - zf 
£ & M & 'J. 7 — >l-2/a>S/ — -tr>X&)fe»«©K:S5^3!!:lfn-t:iif^'t63 
t it 7 * - i/ a y ft o TMlcftM-CS 5 A ^ ** -f A (HI IBM) 

t!SoTV^ 0 Lj&*l/fc#e>£©4*-.*K;i3HT ; b, e'i-tfjg&^tl&^fSS 

na © * 7c # - a* t & s © t* , a. - if - tc # a. e> n & 7 u * tr u -r- w « k e> *i r 

^^57^n-f ii**ffi(c^it^WT'$5fflf\ a-if-©{RI(cm^©Rtl^ 
a - if- 7b": 9^ -7 -{ v V mm * W.mMtt L> <fcoT, <fc 'Jt!^tt^7^D-f 



(18) #^2 0 0 1-506 7 7 5 

^+h^X>X©CMU^.^-;i/(DCMU-CS-94-2 1 7 ffl ^ * X ;i/ • ^ 1/ 

>f ^ -v - tc J: s t» ± 8t X ^57^;i/ffll«!SAfflr^n-f j (c fa 3 n T 

SI -T «fc e» tC y^*7"S?i^ h^iSfti^SHftSftJSti©!:. -Y 

ic ft jft (c ft 1" 3 co T- , ^flg^!Eft-rsrt(cgtf-ffL^^4x««:e>^^o m o 
T, i©*g*»e>ti*tt«5tttfllc±HS< oS, fltc $» *s « t? ttfc Jgic*>**$ 

t* & v = 

a v a , Condor£J:t>* Inventor/VRML & & . -5 H" M © 

#^«^*^#©#v>fcy^7^«v^X$:^^t-«.tg7JS3J:t>'orig'fc^-&(CliH 

^©ie^mi^-y-tf- h-TSo L^L&#e>z:*ie>te:n> F^-f -i B ° n «^o 

t£ o t , x > k a. - if - W tc ffi m co g fg u ^ ;i/ * fc ii # & y © 3? 73 £ i: ■* 
nyzf=L- # =L-*f-tfmffi,w&£&y u * is )i & nm~e ? ^ 7 

& 5 iz -t z */ x & z mm? z> z. t tfm & l . 
^mconm 

»£±e>K:&oTv^i*i3i^:f4 : i;:»o*< ^57^ 7 i/7f At: i otl^sn 

•5= « # tC i* *l tf , # » IJIHC <fc *W* , 134^7 7^>!7 7^7*7'J-5:tffl 
-S ft # . 'T&;b*>=i>7 1 > h7"nf 3-D-i;,l:ot3Tlt5^77-f 7 7 11 

at «*sia««ttHtfiiai©*iiic©»s»ras:BriBtc"tsj:-5Jc, 
s tc #f j& -a & * -r * o Mii^n^iftMit 1 o © m e> & © us m m tc (4 g 

#3EftL»S#»"rstt©»J»!K-f:/h«:#ffl"e£S. '{£ o T , if 5 7 4 y 9 W 



(19) #^2 0 0 1-50 6 7 7 5 

m tt A' 5 * - * it $ ft -S o 

■ <fc U mm SSvweS^T- £ S-fr^iz y h ic ifjv- rfft W $ ft s 

„ ifte»y;b-^»w»s/^T-ArtT?«2U/<;b©»3l!*#&je«>s. # f§ f3 © 

IlT-^^-7 , ^itl« ib^'J(D7KJ/^yf-f &#^5ItA«T'§5i:iO 
XZ. $> „ 

###MM£<fct>*^fte©y;i/-7£5£#>£:«^ ztotsm&y 1 ?? 4 y vm 
6 r t IC i »Ja-f-li«IS:}|)lt4. ^xfA»rtie>ttf T-IiW^I^ 

£ C & £ e> (c, 3©gM$Mi!ilti©£#)©Ki?:7 i/-Aii/7 h-TSo 

. K5>f ^^yhbt^^SlocJSfli, n.-if-icj:y*>St/->tr>^ 
© Ji £ 0J§Bt&C5£tf> 3 „ «■ JBUC ** I, , ffl»*OhfflMUit53>7^il' 
-S>a>&lt^U> rft^^^w^yb^nril^lii^&^^-rs. * *j ¥ y if £ 
LT^n^ftS^2©ryn-^-e5i> - it%> z> */ - T y x&wm&fetb z 

©TfttJ&<, t(L5f^7 , l/^StlfcBIJ:lSfflIMStS. n - if - IB 
#©ioW±©^^*-*, #1 xtf M *° -f > hfflfiStlifiScDSilts^ffc 

•t*«»CT»SSeW«ieS-e*!R»S:ttilftS. ^ © g #J© f- & tc, /\>K;i/& 
)£j&-r £ 1 o#±©ffl»ffi©»»«:7C©Hfc»w n - if - ii 3 
®/N>K;b&^L, B4fc©ft/ftjftg- & m e> tc tft T* £ 
5 7"^ ^ t- 4 -zf%^> K ;b T- if ;b - ^ # » ? z> z t afi x* £ , iota-if-^ 

3 © A > K^SiSSfclH^^^tSt, W SE f S :/ y 3 W -7"4#it5 



(20) 



#312 0 0 1-506 7 7 5 



m © Pi £ h X . 3.--tf-tCi:oTA>K;i/* t »ttStlSfCo*i, A ^ ;* - * *» ^ 
)V £ mfeZtit- fig tc # Ifr £ -£ 3 J» 2/ - >!r > * £ It Its. 

5/ x t- a © mm it r - * - 2/ 3 > & so fa © * sst^^ ic # su t? * s * e> k * o t 

, g&g&#S©lH^3>7')'^a.L'-i/3>{Ciiffl-tSX>r;L'h>, £ <fc t>* IS 
T* £ 5 = 

© *j# m. t=. » t* & < , i*ie>nj:t)ta«a*i«iiiAconTitflt6. 

035©ffiip.&IBBJ! 

03 It , 02 A ~ 2 D©lf*J^e>SI*"CS*aiB*-&*>«#3t©BI"e*S-i 
0 4 li , « «| 3! B8 W ic 7L S: ^ f S ffl * # *J •& «3i © »!l © #9 © Hi? * * . 

05 a ~ 5 d ii , # ?t # £ ^ 1- © ^ ffl ^ £ & B M © BU © ^* - ^ & ^ -r , 

0 6 A (i, e»3EiJ|&*T5:ii:fc<»'J«bl&«s&**©fc-»©HttS:H*H 

0 7li, ^tf^Wgiil&fcffl-tSffl*^*)**^®^**. 
08Aj3itf 8 Bit. > IB J:tfy- > IB ©#«#»«« *: 

-eti-e4x^ffl-t-sM©iat?fes. 



(21) ^200 1-50677 5 

0 9 (4 , 08 A £ <fc t>* 8 B (D #| K M ? S tl^S © HI T* & £ . 

Si 0 14 , i ;->ra®#«#KlIi^Mt*«I2f3©0"C'fc5. 

01 114, H5A~5D©#fi : *>fi'^/lC*f'r*««l3ESS©Bn?*S. 
mi 2 14 , i/->ia©*«#«HESIS:«ffl't*««llSWG)grj©BlT»«. 

Hi 5 14 , 8 S& a & & B t tc tt> <D V - y <D - #1 T- & & . 

mi 6 14 , «»<D!/->waii>fca% , t*Ji»ffiWHT»*. 

Hi 7i4, *»W©^^^-?A©^av^Hif**. 

HI 8 A (4 , =Ef;i/titS«iS:iB®t5feS)fflf-fiS©^ay 

0 l 8 B t4 , Hi 8 ACiC^Sftfefffl/fflHt**. 

HI 9 Afcitf 1 9 B 14 , :x-lf-#fflI«lT*£5;\>K;i/«:fli*.fe*5>f*f- 
A - © 2 o©|T'fe5. 

H 2 0 14, =E 5 Sr^^-T 5 © IC H S *g file # & JOl/- T- £ 

|2 1 A J: 2 1 B 14 , * U y 7M«l&<kW U 9^*ir5f *-fe*h* 
ti ^ - * -r -C >^t5«SHt'&5. 

0 2 2 A ~ 2 2 C 14 , ttlKffiHT*':?* Sr^'ffc«>©^J»SiaiM'Tf*6. 
12 3 14 , ^I$H?ax«fflfe«)(!)vt«'J'vnt'*5. 
H2 4 14, ^-r;H8l©K/BW7* >y ^ * > hcDHT-fe-So 

H2 5t4, «ifflLfci/->©ra©iiiaiiss:^-*-fc«b©, #S!t©i/->&*-r5 

#$&HB©IK333 «tt>*#^©a«¥&^atcf Sfc&K, KT. # (c Jfc *gc ift fi # & 
-&7B^9:7*v*H«&#flRLT#*8l|l!«:SltB-3-S. r *i <b # 56 © #H4 , Mm 
(D tc ®> iz fS m £ ti T V* 6 t» © T' Sb y . * 5§ W © SI J£ « £ W £ a* "t * © T 14 & ^ Z 



(22) #^200 1-506 7 7 5 

t tfi m m t* ^ <t e> . tjb5#»^©jRsni 

ffl^77^v^Mffl«tLT, H & ?t IS * , ^-7^>yatifcM*feJ:tf3K 
3 > fcf =l - * is X-r Atf>4$5£© t\ - K V x T«l^3PiStt, g#©-g|5 & 

# i i o it^&mmz-- v h i i 4j3 t fct>*pjt-rs^ ; EU&^ti > [ , 

i i 8^e.i«?*s^*f-f f ^^tyt, * ^ sb « ss * , m 

A.««Hifeli)lf0^1 2 0 Sttf. CPUl 1 4 tt |* flWt * 1 22^1 

, z.n<bmm<D * =tv <d&* amm? z * m m ? * a x i i 2 \% - 9 a ± -r a 

4 X , #9 x li 3f - jK - K 1 2 4 £ , jK>f>^*>y*feli5&-v;i/1W»-r/W*. 

126, ix«v7x, n 9 y 9 - ;b , > * £ i? „ =f ■< ^7" 1/ -f ^ g 1 2 

8, MitfCRT ; E-i!SfettLCD7vi"J->tt3>lfa-^flt'ji|li$ll5 
W * , «sjitfn>tfa-^i:ioT^4$tifeI«©Sl«IfVX7°l/^ 5:184 
t5. ^ U > * 1 3 0*fettH«4A>*>68f & ai/TiOi»*©/\ - K 3 fcT - 
6»i:t« t '5Si. *7 h7-7ligM 3 1 3 > t° n - 9 is X x A fffi © 
MPH&ODnivtfn.-* hliT'^S J:^ CLTV^. ZLtie^SPJfia-T-'/WXCD 
#*tt3;/tfrL-*JtCD 1 o^±COAm733K - b 1 3 2 I; J: »J C P U 1 1 4 tM 

rax o y w ^ 



(23) ^200 1-50 677 5 

iit. i©BI^S:fi|liftS©lC«fflS4x«^U ?f ^ -:/«##©««/»£•© 

7g r? ^ * - * {C <fc o T 18 & T* £ •£ © T* , A^^-^-fbSJifcWfltfcfcoTHS. 
3©#j6©«T?tt, H^/^ji-^tt^'J S -r W - <D # * S:S«)SW»3K>f> 
h , « iff © # * © »fl» # >f > h © (x, y) filitS^tA^tS. m 

0 2 A ~ 2 D T' li X f y*BJgtt6o©^fc.53tf-XlCfii#»*lT^&. W Kl 

ei 2 a -e a 3 © h * & N # w M c & y * fiotv>sttiic*»j, H2 Bfs^i 

tc Ja t~f "a T V -5 „ 0 2 C © 0 ft? T? tt * H # ± \f h tl T £ y . HI 2 Dt'liSWtf 
± ff e> tl T ^ S . Z. tl <o & & 2> Tit - X <£> & 4 \Z >f <5 7 J y 9 >> 7. r A (C W S ^ 

i: ic «fc U , #9il.liWj3J:OfW©S8aiJlc*SHa<Stufc«fl»d<>f>hS:aiSlc^gfr 
t§3ti:J: y , 02 B ~ 2 D©W«0S©#* & f£ J* "P £ S . 

7 hC^A-^^WSilS. 02 A~2 DfflHIMtli, S2A, 2 B £ J: t>* 2 
CCDB««lilO©t^ty b&»«b, S2A, 2BJ3J:tf2D©H««ti8!l 
©•9"^'l2>vh&^fiS;-r-&= 3 CD # CO M T? it % 02C^J:r>*2D©li^(D)lX^S: 
nfc-fr:/-fe'yhrttCA*l*3fcl±*SF*0<fc^. © « S li , ZL4xe>©2o©ra 

©«ras:ff < t *>&&miz&*>±tf bftfeH^^nfen. <fc 

tttfrfrsiesssttAnsi^TSfi. *^ s * - * t » 12 ft # a s $fl 

& » IH iS tc R T 3 £ ttft 



(24) #^200 1-506775 

m « ommmv>m&* mm-t & b x o v - ±0?- 9 & ^ «> 4 «k o z 

^^^Sflf W^«<5Si.ilIIlt^S. #K 1 offlt^t >v S £ )£ $ if 6 El 
2 A, 2Bi3J:tf2C©3o©lilf«0!ttH#Jg&j£«>T^&. B2A, 2 B£± 

t)!2B(Diiiii2o©^^t7 h <d m x- & m a *i s © -e , ftii-r<g>^#i-mo 

T2offlH#^«<«^SftS. B««C#*yt'!/ Mt*#, * « V - > & #! 

tI2IS»2offlHfti>;->, ABCfiitfABDfr^i. 3 <D >T - £ 
tt*3R*© v /->ttrnJ?7C#5ST?»S#«, ^ffi^Wli-^7C^->, -t * *j "fe SB 

ig £ ^ * •§> „ J; 'J f¥ Iffl tC , ]aj^©#>5rttBI2A~2DfC^S*lfcia«ffiI©lo 
tC *f (S L , 2 o © m & (D W tc ffi g "T -5 # >f > h ^ *l 4% <Z> 31 0. tc B9 51 "T & 2 o 

<D^-f>h^H3©«igW©*t;^SV^II,^A^e)S : bl«^^II^B^C#gft-r4|^^C 

a © w i* B 2 A{c^sn-s<a:*j^e>H2 Bics%a4xsffi«*"exA-xtc«n& 

t6. ft*(SV^lMj*A^e)£«©IHj*C^©#»(Cj:y, ■«ttSI2A©«I* 
e>E|2CCD^^lC^-ft:-r-g>o 3 o © H * A , Bfe itfCCtoTSft^^^Sft 

]&ft<D&z>mffiiz®.m? y b it. s»#»#WK«p-&±tf e>*u £P#sp 

#WK±tfe>ftfcH«fc*fJS"t£. h 1 2 liHtfl^ 6 0%OB2 B 

, 3 0 % © H 2 A , <fc t>' 1 0 % © 0 2 C <d fifc 5 « * $ *l fe « H & T* & 

stl^^t. # Kfc * t? © % © « ft £ <fc t>* z: ti ^ % ft -r s m * ft , « 3. « 

0. 6, 0. 3£J;t>'0. 1 iil/D'lSlCjSI-tS^i' h;i/5:i^t5. #58 Hi© 



(25) #^200 1-50 67 7 5 

&Mtmffim*mmM-c it, m&witmBizmmztoztf, m^mmmx-itmrnm 
mm mm. « *. « 3 ik&m^zmmx 1& & . =t* m £ n w © =t* m s « 1/ - y k 

J:otffl£T'§> !/->l*'<*l»;i>, iT" & to tp [0. 3, 0. 6, 0 

. 1] t&lZWMM A , BfcJ:t>*C£-g-tf„ 

m 2 i3 J: 3 <D W X'lt , ( 2 o © H # #i © *B * to it 5: ^ ti ) !/ - > ffl I 
[:»ofeftt©S* (#-©iIi#0!l&ittf) (3o©Hi&©ilI<*-a-to-l±S: 

# tf ) ^ - > © ft SMC ^ tl & ^ M # # £ T' £ S 0 3 © i§ H3Cfetf*$/x- 

mfe#jTr«, iOt#«^fg&^l*£2o©B^©e>*>©**iIiiitC < £oTLfr/g 
0>&Zli:#T'£&VNj:e>tC*g5£LT : fc«fc^. 5 * - X T tt H £r ^ ft £ $ *l 

S©tii*<i|'St^>J. 3o<0 2li««© 4 /->ICJ:oTi)«a*l*. 2 o © 

tfflttS. -t © « * tt , 2o©*/->X;J3J:tfYlC*fU, X^Z 1 Cilt, 

ZltfZ2CB8L ZntfyCBStiiK. *>S5/--?T>^©l/-> 

Z 1 , Z 2 Z n 

*Sy->ABCteitfCDEIi»fcS*lfeH^ilSi)«t4. 3 © # 5£ 3 o 
®^^S';->B D, E FfiitfE Gtttf. 3o(Z)y->«)I^BC, CD 
8 DiZmV&m&ZMfSL-* 2>tf* tfJ ? 3offlI®MB, C £ £ D © ill 

* # to -& *» e> i offliitifciiijtiftv^tsstiic. 

Tufcv*. lot, #ffla»ISlttioJKJ:©?L. t-fctot>j£©5Zli:#£S:tKJffiu: 

T ;i/ T? € * 3 £ # "e £ S . i©eW©fe«>K:f^^e/x-f-Att»9f-#fc4 o © 2 
K, 1/ - > £ i« 1" £ , - > JC B « «I S 



(26) ^200 1-50 6 7 75 

•5= ffil^liy->Oil:»4t5 1 oroglW^T^n-f li, « * © H ffil © 
FEE EH. *fcttH«ffiWW©A?*K;i/:7BEIi(*hU<5/*) £ 5£ © ^ 3S (C f ^ 

s 0 it> grjCD^SKiTyn-^TMiei&^^IT^n-^, W A. It A - V a > £ 
RS U T^#fc#;t P> © ffl * •£ IcW&fll £ y ;],- 5. 

f^f ttMS®Ii!»^t)f IciotffSf 15, H $t fc M & a#©#£jfc»^&* 

o 

Bm#ttV'->r£tcM©*««:j£tf>S/'S9;*-*Z «: fg )g "P * S . « a. a 

3 © 5 ^ - # It , HQ) 7=5 7 A 5 T- - ^tfSSIk^fSftif^* 

Stt BO -T S # v * > ^ ffi , feitflsittft^S^'J ^f-f-ycHt'- 09 
i«2oHifflyiJ - rf # M & »; , - # © ~7 V 5. -< - ^A s ffi!*ffl^a- 

y y i« ffi * li © ftfi © a° =? * - # tt m * it? to * « it (c & w s -r * r © i/ - > tc 

*f L , HKT'fe5^lllt&^. tf L 5 # »y - > It m m # # tb Z> V - > ft © H 4fc ^ 

%mm? & is - > ft<nmmizm&r~&^T >c v 4 zti&mmtfmit? z & ^ 

ftmififetofr + *X<D\/-><OM\*fc(Di%#.&ft&mr~-tz.t.tfi&&ls\i'>. 
l. if ©]!.&*>, '>^< l o0y->rti:Jin5r i:« -t e> T ^»#, 

3. if © 1/ - > t) 4> & < £ *> 2 -3 © E j& £ ^ tf ^ £ T' & £ „ H Kf£# tttifi© 1/ 



(27) ^2001-506775 

-y W-fMv V 7? & & V - > & » T it & ^ . ^©J:-5tC5ti?>£*§-£, - 

CD i/ - > # * m t & y . mfe<DMtttf*mm v m & . 

3>Srf^fiR"r*©tC*<52/-'!r>X<Z)«J» (si, s 2 « s 3 ) £ f I £ T* £ § 

M m W tc y n - ;i/ -r & r H tfi T* # s „ — WfcLT, 

-To B9 5 A T* ti , p? J£ # ifi ® tc y , £ M m * tc & s . H5 Bftii£^«ffi 

tc&y, :&js#j*-fe±tfe>ftTv*s. ig 5 cx-itu&m j£#ifcatc&s#, 

7jtc&6 0 ««tcei 5 DT?tt*j£*«i6±»ce* *j, £je#«r -fe±tf e> ftT v^s. 
y|g^^a^^»IL^7b^fe^^ ; fo#^f•r-5^©c^;e)^c^A«»J;e)^c•tscli:* , : 

T? £ S . 

S r i: tcBBit Lfcfl3IIti, £iW**W<r&i£-&2i*s;ifctcBBiib-c^£. H 5 
A~5 DS:#It§ i:, £;&©JB#ifi®lc&SB#©igjE<0fe«l£2o©fcPPlc,fc 
otiSftT^S. B5A~5 Bfi<J;0!5C?:Iot5DAf ftt5BlC JSJ£ 
Sl!3fcffi«lcfy*oTn.6. ^titiM^SH^tttj^fei: 2*cD^P|3*^f±^ 
7 u - a tc *r b , »afc<a«fcji&frftTv*S£i:tc«fcs*©T*&$ 
. b 7^ b & # ^ & © -9- ? ;i/ tc £ ^ T , 05 A^SfflI$7b-Ai:fO^U 

£ ft S ^ , H5D*P)5A©Ifttt rA->^*-^r>^J fS^itS 
„ «t ft , £JE*«ifilflC*S»-&tc*jett«*J©#tf -b-W * ;b © Hi & B# tc & 
» 5 tc © &fi tC * y 7 7"ltS5. ^oT^^^-ti^TV^i^tCjl;*- 
S # , *^^;b©^ , fe©*%!J0D3o©iail©iaT?tf*3ft*«fiitt» ^ 4 © |g PI tC 

W -5 D j&» A /\ © M it © tC £c *) ft 5 „ 

£<Z>«fc5fc»J|l&#SE*&fc»tcH5A©««©^©«ietC**L. B5 Affli 



(28) #^200 1-506 7 7 5 

*©&©«««: i « - xt£»m.Wi? & £ o taffim* t & &mtt& & o & © <fc e> &c 

S 3 £ (C =k 'J , E5A(Z)H^©H2S|5i$:EI5D©m^^J©^l|S|5itCS-^$ 

, m&i*mj&tfmwKmMtfffifrftx^feii&£tzi*z<Dm<DMtii% i ^ - x © gg 

l»e»**HCS/7h-r*J:-5K:«IB"t*. <fc 'J - J$ tt IZ , & S ft J» e, glj © ft 
J»^Jttrra©liHft©iE«tt^>r-^/s!8s eitBti^^-MiL, &2>m&* 

tp'btLxmmn e fcttwmzmfcL. ^um (x, y ) £ ^ - 7* ^ © m jt « » 

£ e> o IS & £ + A £ L . f!l ft jK A y h £ X >t - ;b IE 81 L , 

© « » # >f > h^EteL, i © W » jK >f > hS:afeit-r*ii:K:J:»;iB*rt©ft3S 
©«9»rtW>htC3eift©*.&M«:3BffiT*£&. ISlfeMt'li. *fi^X'J^ 
zf 

LT *<\Zfr<D £ o K & Z £ Zffi±? & £ o IZ &m&miZ & ^XffiZtfiJjlZX 

H 5 A ~ 5 D © ffi # & 0) T* , ^ M © 4 0©^Ut©e>*>© 1 o Lfr^JtiSlV* 
. ^&*3-£x]£ft©afe3il/;fr&M-e&V^ i©e»3Efl|©jaF*ttH6AfeJ:tJ t 6 
B &#RgLT^£*lTV*£,, 06 A «; 0 5 A~5 D © 4 0©B&#!l : £:iIi©t~'53: 

. Z. © m , B5DfflI«*60 5 A©li«CJ/-'!r>^A«S'7ht48i, IS ^ 
C^t5Si7l/-A}ig^lCS5 0 ft (C J| Mf L «k e> JC, 3 © # >f ^ © M ft 
f t ;b *i £ fc$ m > rA->-7*-dp>^j «r JK # £ c # & . 

i o©^^&;*^y^©ji;*fc^L^^ig;£ttggi;7 u - 2*(D7k¥-mmmm 

^ 9 * - it? J is 4 ^ <D is - > *mm? Z £ O iZmli lz®M^ Z> £ t> K 
•5 „ 

»^^s/xf Alcfev\TJJrSffiBf2t6»*S:ff« iiCI»SE»6 



(29) #31200 1-50 67 7 5 

tf*lCJgtf> Z> Z £ #T'£ 5 . @5 A~5 Dffi#ff«T'tt, # !/ - > V - > Z*. £ 

- h T7 * <7 - K -C » S . Jfi#£*>1**Se#J: l J fCO*l. «k »J » V* & Ttt 

<Z>\/-y £&iz. i'JlIfflSftSHyfflW&ftlfi*. t£ o T . 

ic * gH T* S £ o 

8 T* £ £ „ 

1. £<fa4j&v>#^y 

3. mm? z v - ym<»^ - y^M^^M? & &xfmm-r z 

BS&SEift#f?;fo*tfc^*i ^ - x « II ?1 # ft =M -£ 3b £ # , » & *i 5 *S * © 
^7flt*tRSttT*S. &l&3e»#fc^#-&. Hi ft 00 # # fiSc $ *i fe * <D £ n 15 
»^7l/-A{cmiClH^^^tlS 0 H5 A~5 DOH^LfeWTtt. i£ffmi&l* 

-? y — scitit. 

n^#^ss&n^fee>-r> i^s-t-2)^->rt(Z)2oc7)^ffi(Draco^m* !: s^[Bic 

■5fC«MlSl^e>«»S2^Jit?|RJca»SEifttt1iiflllS:«(x, y) £ It M it 3 
-& *l £ V* r t # S . It^tlS 1 A^tlS 3 Al*, * tC « J« 
S 2 {C i§ ti m & > 5£ £ (C # # W & X ^ A T* & , HOjElftttPItT***. 1" & *> 

m © # , #J ^ fig CD - >r > x # l o©?LS:*^i:-rsBBtfc«»S:^ 



(30) #82 00 1-50 6 7 7 5 

^ £ El 5 A ~ 5 D (DiZftV- -i V )V 09 T* Z *l ftr * 14 M % T* & S # , t U T 

£&5S&*#3£U<fcmKi»%*»;#-&. 0IJ X El 8 A £ <fc 8 B 14 , * f£ » 

£3^e>*^i6iBic»o , r«K»L/. * c s * ^ ± if e> *i , 7c©fi««fcui3-fc©ffi* 

Sfi^^tfT7t:©eSfCMSJ:e>tcM3iiIt&-rstcoti*li{4-b- 

m^(c{4*^t4^*$:afiiiamuTv^sra, a^t^^ttBib*^. ***** 
y-^^Stt^ns. ine>2o©j44 4«asgg!itso{c. # « # w !/ - > 

iC5f-f X ^ 1/ 14 EI 8 B (C jjt £ *l T V^ 3 „ *0g7*l&:4ttfta>Hflttt*lfc#*fiffi 
CD ± IC » 5 HI , loffl 1 /->ABCDWiCS>'J, £ 4wc & £ BH4 M © - > C D 

E FIC$,S. #(ft««ifiBtC»oT^^f-t6ieK: — ilfl©SEij|*<JiMS*iS. & to 

■fe^ii^MjtL^^^iiKE-rs. * 4& # is b t» u# it 0 y * ft 1 4 soiist 

Slt&Sti^, 3©^mt4fl 4 5 0tCj:oT8^$tlS„ U#*l/&tfg>£tfi 
(cBB5f*'6!/->CDEFK:**W, Bfl co -IB © it , *^r-xt'titi^iieL 

EI 8 A J: tf 8 B©«TfttlEfllJ4 3f3ei/->rt-et4«#e&"e«>**<. Bifc S 

»/T>©M©*e«i*T?tt*«#»Tf»*. ami?** >tt*»*<*iifcj(s l 

TV*6^g^lC<tota*^. g| 9 ffl^lt- li !/ - > A B C D (il® 5: C t 5 
& & *f-6J:e)(C^$4xTVN* 0 H IC 14 W j& A i: D {C & £ IS 

«©M«)Sia©*&e)t*, II & B £ C tc Zb 5 H IS H3 © M A & to "f *» T* & 5 . 3 cd 
3 ft 14 * Si # ^ *> ± e> *i £ i: "f <Mc , ^IttV->CDE FtCASA^T'^S 

o 



(31) #8200 1-506775 

# & -5 „ Z <D <fc e> & ^ T* « !/ - > 0> m W m t£ W T? * < , !/->«T'4C5|fffi 
#«^&£^J3-r-S>„ 0 1 0 ttiaoTf iT'$SAffl, ■ « ± © jK >f 

> K «A{iA©«FaJ±fc*S'^>f>h*«tS6-5ii:©"e*«ftj»S:^i-. M <Z> 

Jl ZMMZTZ <b n&tf. J£aJx»yi?S:«Bf-t*i:, A # g # <Z> M # <fc t>* t> 3" 
litsaH'f ^;i/&AteiIiS£i£<£>*i£>. JHWiv^fr&Mi^yiTl 

A tfi 1 * A 9 JV f£ W WS -ft tc # £ ( A e> B ) , t>^T'3io&«*T-StfB*{C«: 

y ( b e> c ) , i -9- >r * ;v t£ » & n tc m ^ ( c a* <b d ) . & iz & t> ± # s ( d 
^ e> e ) » , ito-9--f^;i/ (cd) -e^»r-r^.gEittt^<-tn , ^;i/ (ab) cd 

8g $£ <fc ytfi^flf. A ffl H # tt BB b fe » m IPI U » 3f IC «t e> ft v T? * * 
. V- »T* & £ Ait&mtfiF-t J: e> lc, if5±#ofc&« 

^fct©I?7l/-Aii^0X'J y ^ Jjt * £ it t" £ i ■) tc 7 h 2t & 

- y - > F*I © # Di j& ic g f & & « # fJ 'J ^ T 6 

tiS. l ooK^J^oa^c^-^iilllT^Si^, i/ - > r £: (cMft S 

S8 s SiiiT (s) «J» s ij^ e>«» s 2 tC31#-t*ISfC$fe 

(DftMlZft-t zmmUlZT ( s 2 ) -T (si) <Z>11«:flD;*.SifctC«fc»JStt3E& 
« # ^ to £ o 

5 A~5Dfflffif-f ?;Hi0 1 1 tc ^ $ tl -s J: 3 tc m j& A b , BC 
, CDfeitfDA&f tlf 4x^tf 4 offl- & tg - > £ # tf . DC jft A tt »/ - > D 
A(Cj3lt-5^#*fT-9--f^;UtCJ:S5l6it{C^L^^SIIIS:*^S. f ^T'^^Ib 
. #Wj*lii/->AB»cfeWS3Sj*AS:*t?#i/->rtfc-l?aaEtft«S:*'tS. 
tot, 7 5 % OD A £ J; l>* 2 5 B A>5>I6 W s 2 5%OAfe«fct/7 



(32) ^200 1-506775 

5 %©B fr<bf&2>#lffi s z^m-$Z>^&. II7V-A, M X \Z ffi, R it & 86 b 

6 . L h & # 6 7 5%fflDfcJ:0 ! 2 5 s & 2 5 % © 
D J: £>' 7 5%(7)A^f>^5tIs4i:^it5i^. Sif^lx-AM*^© 
li&SStSJ;^!:, « 2p 7 U - A t± # * >f * ;i/ © o *> © ¥ ft td 7 ht 
6 = 

CfeitfCA5:S«!)5 3^ffllS*A, B^J:t>*ClC<}:oT^*^tl^>c # X *j V 
\Z \t 1 o © g ft £ t% & H * # W 6> ft T S3 l J > I©gMI?:*ilIit'tti^y 
litSt. ^ffl^r-xT'li, #3E*8:Tij£»;L, lit i j li2offl 

n 2: B ~f . El 1 2ffl«T'ttx<y i^ABgitf BCttf 0£DlilEiiS:f I, 
- # , X y *? C A « H £ C * <d W £ A © # IrJ IC + 5 CO g m M & ffi . $1 X. (£ T ca = 

tts^iitf-egaii-ftRcAoTisna. ^ is ici± a «s , ^ © as ana tt * 

U y * * 2 OlciotiS^S. W#ttM£J:tf*7tt»ffl#* 
S3o©W«E«©:&*©S*S:WI8'J , *S'<# S )V 2 2, 2 4 IC <fc o t f tlf ft* 
£ ft £ „ 0 l 3 (c ^ * £ ft # 5£ © M t* . H A ( K V h ;i/ l , 0. 0) frbTM. 
,6 b ( * v h ;i/ o , i , o) * t* © 31 # iz m -t z> % © x- & y , g » a: & © -fit » ^ 

© ffi # # <b ft -5 o H * A ^ <b H & C (^n^0, 0 , 1 ) ^ © 38 f» ft L X li 
- > © X y S? T* l£ < , !/ - y © « SP T? © 31 V *f L , g £ & © H « t£ t> 
CAii50l0liI5:t L, 18SDEFDIi4Wiii5:*b, l^GH I G 



(33) ^200 1-50677 5 

tt3©3E«'fflS:Je"r<6, §^T'*6. 01 4titlM= 1 0%fflA, 10%© 
B , 8 0 % © C (3tl{iH12(CfeWSia{H4<-f>hI-efe^)^?> : K^S2 = 

80% ©a, i o % © b , i o %<nc y h G) ^o>m&tffi£> ft 

JgJftCDJWCflWft-rSOICttfflT**. ^©i^M&lCj: U R - l/ - > IC tf 

a 

3 r T' , a — > (C & -S s i t> s 2^©SH*C'S >J , V - > © W 3 £ 
& K ? h;i/7-f-ii/Fi:»t. ^ © ^ ? h )l 7 4 - )l K © SSC « « & 5ft & # ^ h £ 

*^^©i?* t ^mmrnx- it, z ti e>^i*^#ii^© £ & y -efes. 

1 -vttfijj>aE#*K:tev> , riW^ , Tf*«>. 

2 - ft S& a # 1/ - > K. W S IS & v i e> H v 2 * T* © X 5> K - -t & & 
. >lcfctt&IH,&©*f- (vi, v 2 ) K Nit s x -y b 

v 2 * T- &c it tf © e ■& t* v 2 ^5j v i \z m ti fis © e «t & t £ < & -e & s . 
mi 5(c^s*xfe^j5:#MbT, ±me> z t zmm? z> , z © a « m & a , b 

y-VOI'V^ICl&of: a ^5) bAOSHtfeS. :UD|95tt*«) J: ft & 

*l $ H ?fe tc * h to 7 -f - AKVfeStitT**. 

a 

:it\ v » fi ffi * ^ tc n t «ft ^ t? & s * * b ^ ^ -f - ;v K t? & £ . - M 



(34) 4t*200 1-50677 5 

KVa&Tctt^ft^fcVf-^ro&TttTftttJxlift^ftV*. 

m j& a , bfcilFclCfeWSVCDfiii, V (a) = A , V (b) = B £ J: t>' V 

(c) = c n ft «fc e> tc -e n -e n s & 5t * * h ;i/ a , Bjsjctfcicjco-czR-f^ 

tjijif §5, V ijS 7£ T' & 6 © T' , A, B£J:tfCtt^5£K:V«:ftj£'*£. A. 
B 33 £ C (DmiZlkO <t ? tC JUR T £ S . Ill 1 5 ©Mt'li, ffl A a tC *f S S <b 

\t ( i , o, o ) , * * h ;i/ b fflISS ti ( o , l , o ) t* & *; , t a b»* 

ex(t) = (l-t, t,0) 

Zl © ^ - X T* ft ft? 7& <Z> J: 3 IC ft o T ^ 5 „ 

» J F(a(r)) a'(r)<ft -T^«7 
• 0 

Ay-Ax+By-Rx - 14 
rit, A = (Ax, Ay, Az) 
B » (Bjc By, Bz) 

#i^CML, m*ftft»*#«:ff 3 #^-xtliVffl^^(C 
x>y i/CMl> T a b= " Tbai: ft * *# # J»£ * * V h U y * * tt H 1 3 

<fc l 4 © #1 fc ^ £ *i S J: e> K , M *f » W t? * S . ^A-XftlH, -t ft to 
W^WK:*^T?ft^a»&*tf v y (CS*-tSS»3E*S:W»'tS© I- 
. g»«d6tt)ST8S. ^tf>Si&a#te, «*.tf*^9-f >T'&SS8&lC*f L 

mtc* i; & <b ;fi S „ 

oT, i©l»&S^(cl^ < tfv b 'J >v 9 xizm^ < IBii&^ffl Lft vx, 



(35) ^200 1-506775 

■3ffl!/->»Cfe»6lHIC#LTin*T«l||bfe«flJ«:«fflbfe«l»y->© 

tc £ nzftmrnm & &o t^js t* s 2 ' # e» s zcse-fb-r * . ^jk M , 8*tf«2' 

0D^->lCfc^S^fl5W5J<>f>hSr^-r. :ft?>2offlKlB, 2 o © - > © 
#lftv'->rttc&.&fri:tfl»flifc<;ifflSft&. 





A 


B 


XI. 
C 


D 




.25 


.5 


.25 




s,' 


.5 


.5 


0 




S2' 


.5 


.5 




0 




.5 


.25 




.25 



«!)5Itii!?t5„ K5>f ^>^i:UT»6nS 1 offllifli, n - if - tf >> 

©#f§s 0 > si s n ) (IlT'Si= ( z i, a i) T*y. z i tf »/ - > £ 

^ itf* © 7 - > tc Wit* *J*#09©fi* Sra^. K9-f KT? 
ti 2/ X -r A ti ft & £ ft fc A © «■ * * * * it tf . i ft tf S » » * « 3- - ~ © 
$J ft! tC J: »J , 00 X tf X 9 -f ^-;t-*f:ttffi©y77-f >V ?f/H X £ & M& "t 5 



(36) ^200 1-506775 

Z\ £ IZ J: V ft e> Z. £ # T* $ £ . 

otl. S M^&T ttlfiffllMi: T ( s 2 ) -T (si) &mZtoZ-2> 3 (C J; 

ij , hij tm & a n & s -r -s „ itttitfT (si) t. t ( s 2 ) £©ra©M&±iB 

ioTt!SStl5^f;i/3 0{C±oT^*e>tl6„ i© ; €-r;i/«4o©S*^^ 
53 3 2£cfctfA°9*-#<b34"l£lii#3 4ttliiti0!IJ;:J:oT$:S34l£c =3 > 7 

4 ^ ^ u - is 3 y & m izm m z & & fflffl # ^ y h <D m& <b & z> . ^ot, & s 
o>&mm\* i *i e> ^ u s -f - ^(c^-rsiww3K^> »*©&««:£«><&«*» « 

* l4M©l£T siW > h , P3 © q> & 5: ^ tf . i*A7^-*34tt|»IIS 

3 *i £ £ . €ffl'«)H(5l6«)2o»«dtt , ;->6ftSti h jK n - 
»«3t, -r * *) % « ffi ffi ra t ± IB a » 3E & t? . 

HI 8 AlCtta^tra-iO^^'J 1 6feJ:tf/4fcli2 OWC^fil/^S*?) 
4&flf««:3B , l»"*'6fc«>© 1 o©itftBfc'7 s -*«ittf t ^3*i"0*5. :!©#$<&-? 
-#*iil4 2"3©l/->3 6 33 «fc 3 8 £: if , Ell 8 B IC^SftT i ^ ft 

^^SKlCllS^fSo - > 3 6 tt4 offlM&t*> 7s ffi « £ #> > -y->3 
8liH:ftj££5£©-5>3o©0!l£-g-if„ Zft 6 2 ofl) - > tt 1 offlftat 

liiin^ssfflts. in i 8A^#it5ii, f 1 - # « 3t ii & v - > tc *f L go 

<S © §E0* 3 6 a , 3 8 a&^to. ^KittsK'f > * 4 0 , * \* V* - > K 23 » 5 
M4 2{C*f-r-5llI«ft^^-&Sm5:^t > „ !/ - > 3 6 j3<tt>'3 8 # il S TM. A 

^ttfot, iti&aa*©3i*i4Hi;«4 2 aizM-t&tfjy* 4 0 a & if „ 

~ *i <b IBSf «: ±IB © <fc ? fc - it U ^^i^Xf AHlTA*afti37> K IC 



(37) %m.2 0 0 1 -5 0 6 7 7 5 

n^m^mx-it^ - y 3 e itu^m^wjmmm^^tt. z:©<fc e> ic#;ul&w: i : i 

<Z)Bg^T'SK^m#4 6tc*f-r-2>MM1--g>5K^>^4 4 itt5. 3 *i £ *f M 
H * tett iz& z J; e> ic - $ *i, ^HAffl*f(igiiii5 o fc*f-r s 

r £: # 1? £ £ . 3 4i £ ti M & U , ltie>«I5:#g©7-^ -->a >i/-^r>x 

sitttss. ±m<D£oic&wmizwMQm(Dft%.^-yft(D'<>? 
b-s/a^^-^sr-g-*, v )i * * - *f v v m m m & m n u . #ues*ife^«ifc 

5 8 it IS 'IS 3 tl T V* -5 ^ "r )V 3 0 * & gf f ftf - ^ S^ib, 38 £ f 

iFIStlfe3>7^ =lfa l/->>3>f-^ til/>^7 - 6 CMC <d *l , 3© 

l> y 9 5 - « SB IS £ *IT V* SBi/<7 ;* - 9 3 4 ictot U > 'J > ^ $ tl t=. W 

m lit tf h v >y ^ <b $ n t~ w m & it * -r s = i©i/>^u>^anfew« 
ttT^f^Au-* 5 8 e> a « s n * iR si a *i fe se si-ia tc «e o -r se * s s . & 



(38) ^2 0 0 1-5067 7 5 

* *y V (91 o3R U »flO 

a _ _ 0 g i/ ;b <fc o T tt T — * ~ $> 3 > (Z> « Jffi £ H3 1*1 T* © # H f 'J 

ffi^-T-S^iltt. El«Wfc*f£ £ lift & ft ^ Z. £ 5 . S£oT, # 28 B£(C <fc *l 
7 - * - >> 3 > izfttzm 2 CD J: y ilMiW* r 7 a 4X6. 
Z*?y 9 £ LX%libti2>Z.<DT-?n-?T:l l $. 3- - if - \i.#.M&mteX* #It £ 
9' ^ 7 ■< y 9 W&(D 3 y 7 <( *r z. U - */ 3 > A"? * - # & 

ts, 3 od n > ^ ¥ a. b - s/ a > ^° ^ * - * & - -y-* - # a: mm m n s * m m 
jnir.tk7bm&iz&tt zMWrtJ y h <d (x, y) si tfcttfeoj;^^?^ 

otrne>3>7^ 3f ; ii/-S/H>A9*-*©3E'ft;S:)£#>&. 09 *. li :i - if - 
£ ifi T* £ S „ 

a y 7 j *c =l v - y a > y\° ^ * - # & A * ^* ; W x cd a tHc ^ L T ^ ft; I - S 
„ 09 x. # tf> « ~e & , n>7-i'^r^.L/-^3>>'N°^^-^^iIf^^*f"tSft , J^ 
;K -< > b © (x, y) mmt? S 3 £&T< £ -5 . f ffllilfflffilfflSM H 'J 

I* 

. iy^SBtciia-if-^A^^A-f^Sr^ifrS-tirSi:, V 5 7 i" v f 5/ x -r A 
0) * y jj - 6 4 # ^ f-* l*J T' $9 $P tf? -f > h SrAAT^W^tCfcoTffiJtStuSfi 



(39) #^200 1-50 6 7 7 5 

H5 2 iz & x e> ti , 9 =y y ■< v 9 m m & ? * x^i/^t4©(cti$fti. 

Mi o 

*¥>^j*fMi ■»!*©&#©£»©# KR^S^**'©'*?***''*- 0>J tf 

. 3. <Z> , l-f-i(|5J/->ffl«£l | J7H , J^t5t, 3. © Hi # fg 

K M - 5: tf Zl £ # T? £ , 3. IX X 9 -f K A - tf =l - if - jg j£ T £ * * 9 - ffi 
0©^^SHiIt:»ot6«^, #) * tf »i3«fctf#/Sa-«:iff«»f£T?S&«J: 

A>K^ttlB<fc©3>7-f^fal/-i'a>3C3RtM*:StiS ( x , y) & S £ * 
L , l£ o T , 3 © /\ > K )l tf _h fa © «k d tc fg ft T* £ S . IS it #©§?#££ I>*:i- 

■9*-©*iBU"<^tcist5, /\ > f ;i/ £ ih ft ft ^- m * s e> l t *j , ix^va 
iffts^t^T^s. B^.^v%^-^, M©ffije«$#, «a.tf*ij£©*rjfc*fc 

AfeJ:t>*19Btt, H«lCJK;n<&*9>fK^-&j*-*. X -f #* - © IB SMC & -5 

a \t =l - - (c m, x & w n [gs oo /\ > ni/fiisst. ^ > k mc «fc u trn/ — -? 

# £ 4i 3 X ^ ^ # - © ft ^. © SP # £ K ^ y if 6 3 £ C £ U , IS Hi © :K Jffi £ 3# 
l^t'lS, & © M £ n 15 J: •) (C n-if-^A>K;i/S:#Sft-rSil, y 9 7 ^ y 
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> CO fffi tC , Jiy*-J&**ryy}l L T %1 tl & & W) It Z *i t~ MM <D * *c y V * 

m M t* # -5 = © H Si m x- it /\ y K ;i/ co :/ -fe y h ic #i ^ co £ * © ft> £ ^* - # 
%-z.t>nz>c z (D m g "r - * * & v - * . m x it m <d t — * - y a > co ®t 

rL-if-tf^lScon;/:?^ ^ a U-2/a>A^;*-#, #1 3. # CO A > K ;i/ 
©tt«Sr1W»Ufcv^»-&, 3>7-y ¥ =l v - y 3 y si^ * - $ <D-$V(DV71> v 

;i/ _h co # - v )\s & * U y 9 -t Z> £ , 3.-lf-*«jB#lbfc^> K ;i/ L % M U v> 
<fce>(C fiiv9X&ffioTft©/\> K /I/ co - B * tt "* * T £ ffr 5£ & S (c jfc - 

IB © v ? x iz K & -t a /n > K ;u z. co M ffr f£ e> # , — fcagv^xtcBBSt't 
s > h* ;w* ?c co & g tc ® * s ^, m3tcow*Hbfeja»S:ff-5. 

^^>^*^^tt2oco^-f^ , coe)'fecoi-3, tftti^f - \T - y PUZtiigg; £. L 
Tjl^fiftlOt^TtftiiftSJ:^**^ (intra-simplicial) CO # -f ^ 
, * (itl^fe £ V - > e> S'JcO !/ - >IC£M "t S #ft W ( inter-simplicial 

#m-t & 3 h & < mm(ow.mtfmit? s # =¥ y ?mftT*$> z . 3co#-f^co*^ 

&tt3E»#fcV**-&KfTfc4'i£ K9>ftf>y»f£K:"3V*T|ft8#-r*. 3 CO 
tT > y tfifc f£ T? tt , H««coR|S:il*^lc*llffl'tSit(ci: 'J n > 7 -f ¥ a. U - y a 
> * fH* ■* S . «U8S*i:A>K;bffi«i:cora©BB«(ii»JI5T*>S©T». 3COM 
§?:Vb'J 7i-^SgS;AX = J A At-it)tz:i:A 5 t't5 ( 3 Zl T' A X If W 
a * co * * h ;i/ tc *f -r & £ ft T- & -5 o 3 z -e a x it j\ y F )v & g & t? , ^ 4: 

T^D-S^? h ;b 3C -fb T» * »J . J 2 o CO ^ ^ h^cop^cora^^^-r^riti'v h 
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U V >7 X T* % 2> ) = 

«:«i«5fiv h U v V X&ffitftiW-T 2> . £©»«»£ v MJ 7 ^ J -l©ffif£tt# 
»©«$»©#8i©"5t>©V*1"*irtMCj;oTlS*T , T?£5. 

9^ JfeitfJ-^tfStSiiltttS. £©«fc-ifc««r«:flJ^&i:, a - If 
IS *tt F*3 © l oK±®a>7-/ 3f n. u-j/a y /f? * - # & K ^ y y £ BR ic 
, S/*-x-.MiiHflfc©:lK«#3>:7-r ^r^. l/-S/3>r\°^*-#© 4 frgi:-f3^'fb 
& if © «fc ? tc ft 3 -B: & W 4a ft e> & v> 5: ^ ^ lc ft SI T* £ * . 

t 3 tfv h 'J >y ^ Xtttlt 3 >7^^aU-i/a>;<7^-^i:(»rafflii 

18 & /\ > F ;i/ © H ft (c as ic h 9 -v # y f 3 it S # , ft » ± , ffi «fc o < 3 
4: # MM T* g <fc ^ . Jltc , sSE*S*ifc3>7^^3.b-2/3>ffilffltt*»m"e» 

V77'&«ltS. »7§Mb 3 4x n > 7 W ^ u - */ a > v y ^ © JH3 «fc ft 
fflj£©*©SiWrtt. X ( a ) , X ( b ) 33 «fc t>* X ( c ) fcfc - ft 7t V - > £ £ 
53offlM«^L T (a) , T (b) J: t>* T (c) it *J - y KM ~* & & 
t&Zm-t o *ft £ 41 7c 3 y 7 -{ ¥ n U - */ 3 > X (s) & # & «fc 3 tC X (a) , 
X (b) 35J;tfX (c) fflfl&fiftcirib. 4ifeSC«tffiT ( s ) £ 

# £ £ ? K T (a) , T (b) feit>'T (c) & IS m K fit R "T £ d i: ic <fc y , ffi 
5£©:RMUC2* U 7 s W X y U -i -T ^£ QfiflE 5: £ = *»llH^liX (s) \Z M L 

T (s) ^IMtSIfciCiotH^tX, ^HJIiST'ttT (s) XX (s) t L 
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T ife tj> £ tl •£> o 

v r -xc*f-r-5^^^ti^n>7>f =l v - t/ a >-r-#&5 -*?©*§ r££-$"5.r. 

CD IR ZT £ fC, ^^|$tlfe=I>'7-i , ^^U-^3>'fil. "I" & fc> *> T (a) XX ( 
a) , T (b) XX (b) £<fctfT (c) XX (c) &ftW"r^.= # ^ © ^ M (C 

mmmmzfi e> r. t iz & u s nfc a >7 -r *a s> s > * 

y" bttlfc-f £ ^ ffi & # & . 3. © 7 :/ a - ^ © # 5t © f U , n>7>f^rLl/- 

s/ 3 <t o t is it # 36" * ¥ > f + tc ^ > k ;i/ ffl ia m 

& & # tC fP £ £ i: <^ e> r. i: T* & £ 51 tc, 3>7-f l/-'>3 

# © =& > ^ U ;* > h M ic *f L T T* li & < , ft fig # V - > C it A t S RR K IE 

«R ^ ft S tl 3 > 7 J *r a. 1/ - 3 > v y 7° £ ft H -T S fe* W T* J: ^ . 

3>:7^^:il/-S/3>A5*-*©#»£*i£3E3ES:fT'5©K«&Kfc*rbv* 

«cjfiot»»sns. ^ - >©££# icjtjgufc*§itr> •?■©«©*&«»##©£ 

M iffl IZ 'P & < £ % 1 o © V - > # s & £ ? IC D T & £ 6 <, 

l o cd or fg tt ^ b T , ^#©Stl(c^->^&^«^^*^ 0 M x. « ■ « cd 
ft Ji *W - > © ^ # B C ic « ig £ r. £ # & S , £©ft«U*#JM;:&&©T?, 3 
©£i:W:*ilSIS#©il>fc< i: =fo l o it <i u , tftfc^*^-^T?tt«A©I*i: 

- > T- SI # # 8?g < tf> l o © H & « Rfc 3&» ti & . i/->#t)f*io«)]|!*i:*t 

ita, m « ft fig # n ja c ic si « -r & * t? b c it m k. m ^ x m n -r s n & ^ l 
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m & (C £ C S o 

SU 0 «T IB ffi £ L T , *HKDK*r«Uc + fifot, M 

Atf^CHzXtfittiBBB CtC^oTIt^B S T' ji /u £ . # «M* - > A B D £ 

T* IK £ , f ®S^«)t^TSa|jlts:J:*«T*4. 

fg 3 © |g <K £: l/T. Jtil b fe«&#©£*f<H!ltC 2 o#_k© V- + 

tt^i^A> F^tfl/MSttlitS^-^&IlRtSJS^ifcS. HI © £ 
*« -e tt , « A * N U y ^ ^ tm J: *J »fi © & 2 VMC 9 > ^ S ■& 
Sit^ttS. #^©y->5:^^1-6ftfi©ortg^T^a-^^o^Tti§^ 

^ - X T" -Y > 

ffifeOftM Z £ IZ ? <5 7 J >y 9 i/XfA(i^'J ^^-T - 7~<Dffl@tti< 4 > h © & « 

n.l^-$/a>&ft^'t5il> z:©n>7i'^rn.U'-f>3>li'nrtgH^?:#§*-t'-5 
T — * - i/ 3 >©Z!4x&fiS;^l±S^©ra©3 o © M & 3 v y > £ ?g <fc £ © 

•5 ttJK2£H©IBi£ £: £ $ *i £ . r © v >y tf > tt 9 U y ^Mtft £ L T 
Sft, 3S#«lCttttlK£lffltcJ3tt*y-*-S/3>&*$£"t*>. f ^> 7 1 v >7 
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> 6 ^ £ jK >f > Mc # y tftt S £ »C J: U , 3>7^al/-->3>fiJ:tf 

•2. #J * , & -5 5£ © ^ CD 3 > -r -r t' U -r 4 T' 3 |x £ g ^ CO * & S tc % 
ffil , «jttfAl/'J-t©«»J©^'JxSg||Tfi, 8tl CD A # y 9 7 4 V * * >T JV 

by, mz.\,ziiv-fc-'((Dmmmv>M*Vkfe-z&z>* z.v> y y 4 v t> wm\zy° 

Ux&«S3l7'?5K->f©B<lfcJ&-&«fc-5»C, B'J <@ fC # f& 3 *l X >T JV b yic<- 
xht6:i:*T?t6. W « fc , #?5tf--ncgrjtf)#i!&-£A.SJ:e>, 9 =? y 4 
v o x >r >v b y iz 9 ? y 4 v y x 3=- y £ ^ - x htSit^T?**. 

D3IIi^;tf^tCiEL<&£J:e>&«!iE;tf#P>4x£ 0 #l T - * - :> a > S/ - >r 
>Xid^7>i/ - afiiSgAOii&^t J > i^, g A CD 2? -v y zf fct & y © IE 
IHA'-T'tS. BA©**9**-&/.h&©*-v9*#--K:*£ifc;*.S»^ 

> y * > ^"tts^ffiii & # - ur e> v*. ^r-Y^^^-tc^-rsssft^si 

& CD M ii fg £ ^ # , /h56(c*f-r S g ir^SS-ffltt 5 #fi©Mitfil L & ^. 

o T , 3 CD >r - x t» It /Jn 51 CD i/' > y tt J: y j£ ifi ffi & * - L & ^ . 
* U >>^^-v5^^-(C^ y y^MttSr^-^. h-t£fc«>c7>Pi — <D & # « , ill 

i i: Tf * & . -JKWtctti/->««rauhJKas;-«|jlS:?l5riJ'tSJ:-5K:, l #c 
Stl^Stis. 3 cd J: o to 3k # # & 1 4x « . K S ^ 5 s ;i/ ic *f -f s M ffl tc US 
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£ $ ft t=. if <y v 4 v 7 7. ir )i h y tc i o co ^ t* *f -r & y 5 v ■< v 9 MW) & < 

-7, ht'^S. S*WtC«^-X Mi * U 7 ^IilC*lt.5^ ; E;i/7-(' > y © 38 

fflt'Ss. 2 o co t-* ;i/ tc *f -r & * ti *i co u ^ co m k i o co -e >y t° > y l 

v> « ^ , *>r;i/ h^tcM-r-SMi&co^-x^-r >y#i£&^M-e&^J:e> 

0 2 1 AfClJ? U yT/jfiKlCO^-X^-l' >^««lS0Tf^S*lTV>6. JK 5/ - 

y if* & 4 r3<D&&7>T y T'lt&LT 'tr* l K.t5» & 7 - * - i/ a y <Dft&.% 
ISts. fg 2 ^ 5=-* ;i/ , ^&;b^^^;i/2tt^^;i/ico^ffi£r4ic*f-t£^^;i/ 
^-fv^fcttttSilBIS:^-*-*. *£oT, ^-xM^lii- **W(ctt^T-*;i/2co 

tXHS©7-^-^H>lC^l, 5 E-5 r ^2<©H«S:-^A*J:^K:afl|t©JK« , r 

mftlZffife<D if 5 7 4 V V 7.T )\, V y\Z if <y ~7 4 v i? 7. * y K - 7. htS^ 
i: # T- £ „ n CO K3 3fe ^# it x 4r ;b h y J3 «fc t>* x > fc *f f -5 a > 7 -y * 

i/3>aiaitcJ3WS3>-T-^^. hftco^^i/?^ > ti , & z>Qmfa<n&zi y y 

4 * =l V - */ 3 > ;\° 5> * - * SrflS^r^SISItCfeWSMfK-rSn^^-f ira U - :> 
3 > ;\° 5 * - # (C V y t? > ** T' £ £ Zl t £ ;g "T £ ®2lB£#8M1-£i:, ^ 
-X^^>*M^m«**W(C«fnC0^^;b{C^-r^>3>>'^^ : a.l/-i/3>SgH 

ft co # ^ ^ ;* - 9 \z ffi h ^ >i , iffl^r-xt'ti^fJi/a izft-f z> a y 7 j 

^ \s- y a y^mftcDttfo? izmv <bnr~MW (^e, & & if 
) & ifc y w s z: £ t? & s „ 
± f B co <fc e> K , * u y ^" MM * I* * U v:/**5**-0>'<-.*-5 i <f 



(46) ^2001-50677 5 

jl/7-f >v * T- & 3 3 £ tfi W. * U Vn „ & £ >r - X T' \$ £ 181 # ^ ^ ;i/ 7 -f >y ^ 

# 58 W JC K il L . *i»f7?«ffl!Sig7if^^ t^tftff&ffl^S^^Ci'^ 

tl5:lT93i:A ( T'tS. Z<DW.n&ffl7 # ~? * S # Ift K & # © v -v rf (simp 
licial map) , M x t£ B ift «l £ Rl © IS * (C V - X ^ flit 33? ffi F*3 © H J& & ^ tf tf 

3t © JK >f > hmCfcoTiS^S. S52©:[KJ»2fHttBI2 2 B (C ^ 2 *l 6 J: ? IC 

i <V 2, v 2 = f (vi) £&-§>±e>tc 2 o©«ffl[ssiai©ra© w t:> 

yf SRStS. 02 2 B^^liftSi^ iC g2 2 AffltlSrififfll^. 
•5, 3 ©*©£-, BI22B©^ffi^P^ttV-X^^^P^©lM^.©VA-r4x(C%>*fjSL 

y 7" il 16 © ^ - x t- -f > * f? o ^ * ic , i *i £ S'J © H j& * SI S Tf & * . f # 
|)t?5/ ^ T' 5 fS 'J > f ^±Ifl5T'4<T%^-Xf-f y V htSi 
„ ft A. « ^ AS ffi # 5 o © »y - > £ M ti # , ^ l J7^II* il /->fflH©2o 

LTV^eitt'iV^. f © fl Jft # £ ■£ © ffS © 3 O © 1/ - > ifi 
H (C v v fcT > -t 2> „ U L & # b 3 ft tt * H T' & £ & H » & ^ c V - X « ffl 

sp4«© 2 o«±©n^«, @ mftffi&wftnm b«aicv y tr> ^t-§ -r 

& to *> ± IB #J 3R & # # M fc £ *i & PS U , tI5H?:^«t3t^T'S5. fll *. tf 
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El 2 2 Citm 2 2A©V-*:R»2ra& , 7y£>y'tS»J©Bttttffi2lffl«:j*-r 

v * T* & ^tfim&r# z m m x- z z . 
v n, * « m a? n 

± IB M © <^ 1* *WC & vm: & , lB#$:l6^t--2>©(C^ffl$ti-5. : ET : ;i/tt#-© , -K 
£ * *fy tfK-z^TWlWlsfco Sgfflffllt'» : tf;KD*6#8( & K 9 -Y "f h 

ffi 2 *T 8S 5£ IC » fls T? £ * . jK- X & # ¥ > y L # <b £*Mc if 61 

£ & K 9 >f -7 ir S . 

#$&!»© JM©*$aUc«fc*ltf, 7DXi©KI2flh«lCtr;V?:tffltS3i 
{C J: »J , ^ ^ l> S S 5: f# S ' t ^ T ^ I) . ^ £ =E -r ^ tt V - > © - ffl i: b T 5£ 
a$ti-S# ; KSS^r^^^{C2o©^^Sra?:^*, — JfflCTKj&fcfc* 

0 if © IS & =fe l o © Mi £ 119 1*1 lc & 2> *» , * fe. tt fffi * © ffl IW 1*1 # & 1- § . d *i 
p> 2 o (D ^ ffi 2 H 5 v ^ € ;i/ 7 -f 7 7T'$Si2>Mli4^, 

-K^tt, i o © j« a? ia # bffli,^,i:«!©^i5fg^ e>©wj©jHj&# ^^-s 

0!l n ]I £ §5 M W £ ti £ . lo©Mli3X^lffii:LTj£«-e£, £ © « fflU* 

1 o©^ISflP*!©tI £ # ©«JBSW«©«ffli: *^ •=> fiR S . <fc >J # $HC IB 
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£ » Silt zmMWMft- £ omiz J: o T & j£ 3 ft 6 . fe€>^--!r>X(D^^M 

«*?@2 A~2 DfC^$ftT^3E|3 (Cg ^ ft fe^cISra ^ #1 I t 1 

nx«©^ffiSra&^-5fe6?){C. if! 2 =R JM ?S» HI , t6*J%lo©-*7C!/->Y 
Z b*^*4v^^?:t«!)l). r«D!r-^ICfe(nri^ttA Y, BY, CY, 
D Y , AZ, BZ, CZfiitfDZt'JS. Z ft 6> — W j& tC H j£ S M Y % & 

. #»tH©W#fc35««T?tt, Y — t- 4 X. b It in & if <D ffl ffl 4 iz f% < o 
W© «fc ya«t*^Jfe«lT?tt, i/^-rAtt3*ie>«©-5-fe©-fflJS:a»«Hc*fi8-e 

^ s „ en* tf-Hj^, b y izmm t- s 09©#- xfc «fc tf— wj* a z izmm-t zmo> 

BR «: ft o T , II*JZi;ilt5MSi^ft§. 

H*ffl-fltt3 0%fflA, 6 0 % © B , 1 0 % CD C ( 3 ft i> it 0 3 JC m S ft 
5 ) , 7 5%OYfeJ:tf 2 5%©Zfct«ii:* t, eS4. #5 A Y 3 0 % X 7 5 
%©»ISIfi*S:^U, MAZA'3 0%x 2 5%©ffirafi#S:^fS**i:fc£<fc 

V< v ^ X ' (v £* (v ^ 

::t*, a, ( v i) ii#»£HA b c Dicfctf *Hj&ic#f *»Hfi*T»* »; 
a ' ( v j ) it ft jk s m y z tc as w s n a (c *f -r a *t is * * t* & y . 

IB # e gft W tc B# e , #-X#^2^IS^lci8f£«Ct8fc*-X&^j£-r.5fc«)fc 



(49) 1^2001-506 775 

, »S2/-<!r>*©7>#Attffi"eYZ£HrtT*ttJK«:ttttl/. - > A B C 33 
J:tfABDS:^tf$PIWT?^^>y5:||fTtS. M©M&3#?£T' 

S N tC 33 W £ ^ ]■ 5: 7 5 % © Y , 2 5%©Z{C K5>f ^l/fc«S6«ltt5. ± 
IB ga i$ & , BY^<ttfBZ*i:'i:^lDJ;eitciAYfiit) t AZ(i 7 5: 2 5© 
JfcT*«R3$ *lfcB#tC#fc*-« i £ tfimMV* «fc e> . *»C. K>y»ffttB3 

Sfcffltl^tlttft^, H3 (OflttKMlACSLT 7 5 % © A Y 33 J: 2 5 
«JAZT*iJ, W. A B IC *f h X it 7 5 % © B Y 33 «fc t>* 2 5»/oODBZ^U'feS. 

«ot, 9 *v >fte±m£ m u J; e> ictr e> ^ t #t*£ s„ it 

V**»-&, ^4l££ ( (ABC, ABD) 2Hl*©##»l/->©»^) n 

* 56 BJi © M © # |R iz «fc 4l « , ^fMr^ROll^ffl^f A'*>e»«5«^ : Ef;i/ 
ftsrfctf-??**. ZL©T^"n-^«^T^|^-©S&f^S:^-r*3WT*ttJ5:VN# 
«©*j«jS#&liifc#^t?*-&K:Wa&'T?*S. PJ^.«if«S:«!ffi[C?&ot«lt 

# # i: 5: * 1" 5 „ ®8A33£t>*8B©M£#flSUTftKMLfcJ:e>tC, * $i © 
H«tt**|*«ifiiiiK:»oT»tt-tSI»tClif«L«:»ti«ft6>*:V^ r © J: e> & H 
»ttS»IE«CJ:oTff & L**L&#e>!?dr>©;*:#tt**&£#K:iIl4El/ 

r » e> & ^ . tot. 9 dr > ofiMiz «m© e $ *i s © r*, <? rf 

>tc*rLTtt»J«© : E-r;bS:ftffl't^S"e*S. © « * © fC *f -f 5 

5-* ;i/tt HE ^ ? jv £ M m, L „ c:©a-& ; E-r;bT?tt^fi«fflliimje©i»lfflK:j3v^T 

M*©^^;i/©±TlC#UT|is| — T- & ■£>,, 

© ^ ;i/ & m * &c figffl -r ■& p& , ^fMBflsBiwr^f f ^> h £ 12 s -r 
5£fc#3gSSr£fcy»s. $1 A fcf 36 s * ;i/ t* M £ m ^ u , m © =e jv # M iz M 
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£ o 

mmmr z v i- * y h£^ffl-r&G8«- 2 ^ © ^ -r ;i/ © £ & © ^ & a- ^ * - * 

. & i ;iizmm? z ^ y 7 j * ^ - 3 y^rsis £tf&mQr$zffiZ-f~w 
* £ h & ■£ t? . r © *e 7 s ;w± ± ib m tc t* s m <d m m m & l m s . =r is se * t # 

£ 15 S £*fJ£-T -5 3 > 7 -f *n U- a > «fc gg&ffi & tUTT-^ S„ Ifflg* 

f#e>tis^#Hifittiffl#05i^>^U y VotztbcD^y 7 -{ =>- u - £/ a xciiffl$ 
§ „ 

;J3J:tf3Eift#fH*S*lS. * 1 : Ef^©3i'7'f U - i/ 3 > <b ^ & A ^ * 

-*<Z>lojet_ttf3t»Jffl3*l-6. SI W -T *l , 2offl=Ef;b©P4t3>7^a 
l/-i/3>/N°9^-^(D-SP?:*ffl-r-S 0 ± IS #9 "TMi , i*l?>ftffla*lS3C«tt 

fA©IBUlISS7*9f^ hSrS3£i-a3i:lCj:y, iOfifttfff 6*15. 
_h 13 & ^ 7 T~ & HI h bTf#e>tl^)H#$:^fiSc-tS«fce)tC, li^frAlO 

& * x-m vftffizmft^&m-t & . # 58 w © ffl © tt « -c tt # 15c © =e ;i/ & ft m 

>^TAKl*fefe<*»<OJ:e»K:^it*J:e)«:35ffllii«lS:^l«T»S*. 3 © J: ? K 
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v >7 */ * t- aw: =e ;i/ <z> «■ * &«&s»«ic*-r y ^aig-rso z © &s m , a. - 

an. i/^fi«^IIffci:!lSH^{cii ; Ef;v^e.f 2€f &{cf&3*7-' 
*fcttfl&©5>4fA«K:, M & 3 * -r ;b i: & £ <fc 3 ^ T- £ 6 » 

«fcvN„ ^st^w^es*;. 

o T # h tl S *U jft t. It, ;ffi*©#-f7©1i#g£#££*>>©^-#tC h * □ V - 
#"C&5fc'KJ£1"-6i:» M&S*^^©^^^ (invariants) , flAtf*tny 

-w, mttwfr^u a -m. mmm^ &m&. mn. (co-boundary) , 

(incidence) . M M & *3 * tfi » » * * ° ^ ~ * ft 3f T* £ & . 3 4x6)* 

^?&j3J:tf^ne>©ftfMcov^w**iii#M&T*;& i j> 9 9 1^1 0 
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